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MoaesinpoBaHue M Pac4eT MOHOJIUTHBIX KeJ1e300eTOHHBIX
KOHCTPYKIIUI KIJIbIX 31aHui B Robot Structural Analysis

Bupt A.A.
Hayunsiii pykoBoautens — Pak H.A.
benopycckuit HalMOHATbHBINA TEXHUYECKUIT YHUBEPCUTET
MuHck, benapychb

B cBs3u ¢ yBenuyeHrneM MaciiTaboB MOHOJIUTHOTO AOMOCTPOCHUS U
YBEJIMUYCHHSI STAXKHOCTH BO3HHUKJIA MOTPEOHOCTH B 3PPEKTUBHON H MPO-
CTOM pacueTHOM Mporpamme, MPUMEHEHUE KOTOPOH IMO3BOJISIET paccyu-
TaTh CTPOUTEIbHBIC KOHCTPYKIIMM Pa3IUYHOTO HA3HAYCHUS COTJIACHO
tpedoBanusiM THIIA muorumx crpan. K umciay Takux mporpaMMHBIX
NpOAYKTOB oTHOCUTCS Robot Structural Analysis, pa3paboTaHHbI KOMITa-
Huer Autodesk.

ITopsimox ucnons3oBaHus BO3MOXKHOCTEeM Robot Structural Analysis
pPacCMOTpPEH HIDKE Ha MpuMepe 26—3TaXHOTO JOMa W3 MOHOJIUTHOTO JKe-
ne300eToHa.
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[IpoexTupyeMbIil KUIOW TOM UMEET CIOXHYI0 (opMy B mjaHe C ra-
OapuTHBIMU pa3zMepamu THOBoro 3taxa 29x30 m (Puc. 1). Hecymmue
KOHCTPYKLMH 3/1aHUsI 3aIIPOCKTUPOBAHbl U3 MOHOJIMTHOIO JKEJIe300eTo-
Ha. Kitacc 6eToHa KOJIOHH, CTEH U spa )KECTKOCTH C*/35. Knacc 6etona
AT TepeKpbiTHii u nokpsituit C*/55, GynaamentHol mwmmthl C>/s.
Bricora staxka — 3,0 M. Beicora Bcero 3manus 78,0 M.

B xaudecTBe HOpM JUIsl pacueTa >KeNe300€TOHHBIX KOHCTPYKLUM BbI-
Opanbl pgeiictBytone B PecnyOnuke bemapycs TKII EN 1992-1-1-
2009*. CnemyeT OTMETHTB, YTO HOPMBI MPOEKTHpOBaHHsA Poccuiickoit
Oenepanuu (CII 63.13330.2012 u CHull 52-01-2003) HEe pekOMEHIyeT-
sl He MCIONb30BaTh, T.K. UISI HUX HE pealn30BaHa Onuus (HaKTHIECKOTO
ApPMHUPOBAHUS TLIHT.

Puc. 1. I1nan TumoBoro 3taxa

Cornacno CHulI 2.01.07-85 «Harpy3ku u Bo3aeHCTBUSA» IIPU pacye-
T€ MHOTO3TaXXHBIX 3[IaHUI BbICOTOM 10 40 M, pa3MeliaeMbIX B MECTHO-
cTsax THIOB A (OTKphITast) 1 B (3acTpoeHHasI), YIUTHIBACTCSA TOIBKO CTa-
THUYECKasl COCTABIISIONIAsl BETPOBOM HAarpy3Kkd, COOTBETCTBYIOIAS yCTa-
HOBHBLIEMYCS HAIopy Ha 3/1aHUeE.
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Cormacao CHull 2.01.07-85 «Harpysku u BozaeicTBus» (kapra 3
[Ipunoxenus 5) r. MuHCK pacnosnoxeH B [-om BeTpoBOM paiioHe, s
KOTOpPOro BeTpoBoc naBicHue paBHO Wy = 0,23 klla. Kosdduiment
HAJCKHOCTH 110 BETPOBOH HArpy3ke NMpUHAT paBHBIM Yr = 1,5. Koaddu-
IUEHT HAJCKHOCTA MO HA3HAYCHHWIO MPHUHAT paBHBIM Y,=0,95 kak s
31aHus, OTHOcseroca ko I-omy kiaccy OTBETCTBEHHOCTH 3JaHUM U
coopyxeHuil. B pe3ynbrare MakcuMaibHOE 3HAYEHHUE CTATUYECKON BET-
poBoii Harpy3ku coctasuiio 0,33 klla.

B cBs3uM ¢ TeM, YTO MPOEKTHPYEMOE 3/IaHHUE HMMEET BBICOTY 78 M
MyJTECAIIIOHHYIO0 COCTABJISIONIYIO BETPOBOI HArpY3KH HEOOXOAUMO Y-
THIBaTh. DTO MOXKHO CAEJNATh JABYMS CHOCOOaMHM: 3aMOJCIUPOBAB ITyJIb-
CaIlMOHHYI0 HArpy3Ky BO BKianke «MoJeIrpOBaHHE BETPOBBIX HATpy-
30K», HA3HAYMB HAIPaBJICHUE BETPa U KOAPPHUIIMECHT U3MCHEHUS BETPO-
BOTO JABJICHHUS 10 BHICOTE, WIIU YIPOIIEHHO, yBETNYNBAasL 3HAUCHHE CTa-
TUYECKOU BeTpOBOM Harpy3ku Ha 150 %.

g pacueTta IINT NEPEKPHITHI MOXKHO BOCHOJB30BATHCS YNPOLIEH-
HOM CXeMOU MOJIeTTMPOBAHHUS, TIPEICTABIICHHOMN Ha puc. 2.

Puc. 2. Mopens INUTH TIEPEKPHITHS THIIOBOTO Taxa B Robot

KonoHHBI 1 CTeHBI Ha3Ha4yaeM Ha IOJIOBHHY 3Ta)ka BBEPX M BHH3.
BHu3zy 3ampemaem JIMHEWHBIE MEPEMEIICHUSI [0 TPEM HANPABICHUSM.
CBoOona moBopoTa coxpansiercsi. BBepxy 3amperiaem mnepeMenieHus 1o
JBYM TOPHM3OHTAJIbHBIM HampaBiIeHUSIM. IIpy 3TOM KOJOHHBI M CTEHBI
UMEJH y3JIbl B MECTax MepecedeHHs ¢ IUIMTON HepekphIThsi. B mecrax
nepeceueHus KOJIOHH ¢ TUIMTOH aenaeM xecTkue BcTaBku (Reject Link)
B JIONOJHUTENBHBIX aTpuOyTax. s 5TOro, mo KOHTYpY KOJIOHHBI
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Ha3Ha4YaeM Y3JIbl, C PACCTOSHUEM MEXJIy HUMU, OJIMHAKOBBIM Pa3Mepy
CETKU KOHEYHBIX 3JICMEHTOB, MACTEP—Yy3€J — IICHTP KOJIOHHHI.

Ha3zHauuB jkecTKUE CBSI3M U HATPY3KH, MOJICITUPYEM CETKY KOHEUHBIX
AJIEMEHTOB, peKOMeHayeMbIM pa3mepoB 0,2 M. Ilocne co3manms, ceTka
MIPUBS3BIBACTCSA K Y3JIaM JKECTKOH CBS3M 00pa3oM, M300paKCHHBIM Ha
puc. 3.

Puc. 3. Ilpussaska cetku KO k KojOHHE.

PaccuntaR 1Ty TEpeKpHITHS, W ONpPENeNUB yCHIUS B HEH, BO
Bknajike «[IpoexT» BhIOMpaeM «Teopertudeckas apmarypa x/0 IUUT U
cter». OCOOCHHOCTHIO ITUIUT SIBIISIETCST HEBO3MOXKHOCTH Ha3HAYCHUS
(hakTHYIECKOr0 apMHPOBaHUS, HE PAaCCUMTaB MPEIBAPUTEIHHO TEOPETH-
YeCKO€ 3HaUCHHE.

3a pacueToM TEOPETHUYECKOr0 apMHpPOBAaHUS CIEAYET IMpOBEpKa, C
OOHOBIICHUEM JKECTKOCTH. BBHUIY TOTO, 4TO B TUIMTY ObLTa JOOaBJICHA
apMarypa, ee )KeCTKOCTh OblIa H3MEeHEHa, YTO HeoOXOANuMO ydecTh. Jis
ATOTO CIIYKHT MIPOBEPKA ¢ OOHOBIICHUEM JKECTKOCTH.

[Mepexonum B (pakTUYECKOE apMUPOBaHUE. 3/1eCh MBI MOXKEM Ha3Ha-
YUTHh IIa0JIOHBI APMHUPOBAHUS: INAr, IWAMETp, BEIMYMHA 3allUTHOTO
cIost.

[locme pacuera (hakTHYECKOTO apMUPOBaHUS IUIUTA TEPEKPBITUS Ha
NEHCTBUE M3rHOAONMX MOMEHTOB, CJIEIYET MPOBEPHUTH HECYIIEH CITo-
COOHOCTH TUTUTHI Ha MpojaaBivBaHue. [Ipu HEOOXOIUMOCTH CIIEAYET JI0-
0aBUTH JIOTOJIHUTEIEHO IONEPEYHOE ApPMUPOBAaHUE JIMOO MPEIyCMOT-
pPEeTh YCTPOICTBO KAITUTEIH.

OcHOBHOW 3amadeii, MPU MOJCTUPOBAHUN (YHIAMEHTHON IUTHTHI,
SBIISICTCS. YCTAaHOBJIGHUE KOX(PQUIMEHTA MOCTENU IO/ €€ MOIOIIBOM.
Henaetcst 3TOM ¢ MOMOIIBIO KAIBKYJIATOpPA TPYHTOB, PACIIOIOXKEHHOTO
BO BKJaaKe «HCTpyMEHTBI».
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3navyenue xodp¢unmueHTa nocrenu K,, nmoiaydeHHoe B KaJlbKyIsSTOpE
TPYHTOB, NIEPEHOCHUM B Ha3HAYCHHE XaPaKTEPUCTHK YHpPYyrux omop. B
MecTax NMPUMBIKAHHS KOJIOHH U CTEH ONOpPHI He HAa3HAYaIOTCs, a BBEPXY
OCTAOTCS T€ JKE€ OIOPBI, 3aMPEHIA0IINe TIEPEMEIICHUS B IBYX TOPH30H-
TaNbHBIX HANPABJICHUSIX, YTO M B IUIKMTaX Hepekpoitus. [locie HazHaue-
HUA 3HaYeHUI K03()(UIMEHTOB MOCTENH, pacdeT BEIETCS B TAKOH ke
MOCJICI0OBATENILHOCTH, YTO M PACUeT IUTUTHI IEPEKPBITHS.

Pacuer KONOHH Nyd4llle BECTH C HCHOJNB30BAaHHEM IOJTHON MOJIENIN
3nanus (puc. 4), 9ToOBl N30eXkKaTh OMOOK B HA3HAUCHUU HAarpy3okK. [lpu
MOJIETTMPOBAHNY 31aHHS, TJIaBHOE HE 3a0BITh yJAUTh BCE Ha3HAUCHHBIC
paHee 3aKperuIeHUs Y3JI0B KOJIOHH, CTEH H SApa KECTKOCTU 3AaHUS.

s cokpateHrs: BpeMEeHH pacueTa, A1l UINTHL MEePEKPBITHI JTydlie
Ha3HauuTh cetky KD ¢ pasmepom 1,0 M, a mis QyHIaMEHTHOM
IUIATEI — 0,3 M.
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Puc. 4. MopenupoBanue BeTpOBOI Harpy3KH.

BeiBoabI

Robot Structural Analysis — 310 ObIcTpas aBTOMAaTH3UPOBAaHHAS CH-
crema, ocHoBaHHas Ha BIM-texHosorusx. B couetanunu ¢ Revit, ona Bo
MHOTO Pa3 yBEJIMYUBAET IPOU3BOAUTEIHHOCTh HHXKCHEPHOTO TPY/Ia.
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